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1
LIGHT SOURCE DEVICE

FIELD OF THE DISCLOSURE

The disclosure relates to the field of light source and
lighting technologies, and more particularly to a light source
device.

BACKGROUND

With the popularization of LED (Light emitting diode)
products, there are increasing demands for adjustable color
temperature of LED light sources. There are various require-
ments for adjustment of color temperature, some of which is
that the color temperature is arbitrarily adjusted within a
certain range, and some of which is that the color tempera-
ture is adjusted by setting multi-levels of color temperature
within a range of color temperature. The conventional
multi-level color temperature adjustment method is realized
by re-designing a power supply circuit of a LED light source
to add a control circuit in the power supply circuit. However,
the added control circuit includes a MCU or a MOS tran-
sistor(s) with relatively high cost transistor(s), resulting in
less design flexibility of the LED light source of multi-level
color temperature adjustment and higher material cost.
Therefore, how to realize an LED light source of multi-level
color temperature adjustment at a relatively low cost is a
technical problem needed to be solved.

SUMMARY

Accordingly, in order to overcome defects and deficien-
cies in the prior art, embodiments of the disclosure provide
a light source device, so as to achieve the purposes of
reducing cost and improving product design flexibility.

Specifically, a light source device according to an embodi-
ment of the disclosure, for example, includes: a power
supply circuit, a light source circuit and a light adjusting
circuit. The power supply circuit has a first voltage terminal
and a second voltage terminal. The light source circuit has
a common terminal and a plurality of branch terminals. The
common terminal is electrically connected to the first volt-
age terminal, the light source circuit includes a plurality of
light sources configured for emitting lights of different
colors, first terminals of the plurality of light sources are
electrically connected to the common terminal, and second
terminals of the plurality of light sources are electrically
connected to the plurality of branch terminals respectively.
The light adjusting circuit includes a power connection
terminal, a plurality of light source branch connection ter-
minals and a plurality of electrical paths. The power con-
nection terminal is electrically connected to the second
voltage terminal, the plurality of light source branch con-
nection terminals are respectively connected to the plurality
of branch terminals. First terminals of the plurality of
electrical paths are electrically connected to the plurality of
light source branch connection terminals respectively and
second terminals of the plurality of electrical paths are
electrically connected to the power connection terminal, and
thereby the plurality of light sources are connected in
parallel between the first voltage terminal and second volt-
age terminal; A resistance of at least one of the plurality of
electrical paths is adjustable to thereby set magnitudes of
branch currents respectively flowing through the plurality of
light sources.

In an embodiment of the disclosure, the plurality of light
sources include a first light source and a second light source,
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the plurality of electrical paths include a first electrical path
and a second electrical path, the first electrical path is
electrically connected to the first light source through cor-
responding one of the plurality of light source branch
connection terminals, the second electrical path is electri-
cally connected to the second light source through corre-
sponding one of the plurality of light source branch con-
nection terminals, the resistance of the first electrical path is
adjustable and the first electrical path includes a first switch
cooperative with a plurality of resistors of different resis-
tances to form a plurality of electrical sub-paths connected
in parallel, and the second electrical path includes a second
switch.

In an embodiment of the disclosure, the first switch
includes a plurality of switch units in a multi-channel switch,
at least a part of the plurality of switch units with the
plurality of resistors of different resistances together form
the plurality of electrical sub-paths connected in parallel,
and the second switch includes one or more than one switch
unit in the multi-channel switch.

In an embodiment of the disclosure, the resistance of the
second electrical path is adjustable, and the second switch
with a plurality of another resistors of different resistances
together form a plurality of another electrical sub-paths
connected in parallel.

In an embodiment of the disclosure, the resistance of the
second electrical path is non-adjustable.

In an embodiment of the disclosure, the light adjusting
circuit further includes a second power connection terminal,
a light source common connection terminal and a third
switch electrically connected between the second power
connection terminal and the light source common connec-
tion terminal The second power connection terminal is
electrically connected to the first voltage terminal, and the
light source common connection terminal is electrically
connected to the common terminal.

In an embodiment of the disclosure, the plurality of light
sources include a first light source and a second light source,
the plurality of electrical paths include a first electrical path
and a second electrical path, the first electrical path is
electrically connected to the first light source through cor-
responding one of the plurality of light source branch
connection terminals, the second electrical path is electri-
cally connected to the second light source through corre-
sponding one of the plurality of light source branch con-
nection terminals. At least one of the first electrical path and
the second electrical path is disposed with an adjustable
resistor.

In an embodiment of the disclosure, the first electrical
path and the second electrical path are disposed with adjust-
able resistors respectively.

In an embodiment of the disclosure, the light adjusting
circuit further includes a second power connection terminal,
a light source common connection terminal and a main
switch electrically connected between the second power
connection terminal and the light source common connec-
tion terminal. The second power connection terminal is
electrically connected to the first voltage terminal, and the
light source common connection terminal is electrically
connected to the common terminal.

In an embodiment of the disclosure, the light adjusting
circuit further includes a second power connection terminal,
a light source common connection terminal and a main
switch electrically connected between the second power
connection terminal and the light source common connec-
tion terminal. The second power connection terminal is
electrically connected to the first voltage terminal, and the
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light source common connection terminal is electrically
connected to the common terminal.

In an embodiment of the disclosure, the first voltage
terminal is one of a direct current (DC) output terminal and
a ground terminal, and the second voltage terminal is the
other one of the DC output terminal and the ground terminal.

In an embodiment of the disclosure, the plurality of light
sources include a first light source and a second light source,
the first light source and the second light source respectively
include a same number or different numbers of serially
connected light emitting diodes, the plurality of electrical
paths include a first electrical path and a second electrical
path, the first electrical path is electrically connected to the
first light source through corresponding one of the plurality
of light source branch connection terminals, the second
electrical path is electrically connected to the second light
source through corresponding one of the plurality of light
source branch connection terminals. A voltage difference
between the first light source and the second light source is
0-5 times of a junction voltage of one of the light emitting
diodes.

In an embodiment of the disclosure, a resistor for color-
adjustment required for adjusting the first light source and
the second light source to form a mixed light with a target
color temperature satisfies a relationship that: Rx=(Vr/[)*K,
where Rx represents resistance of the resistor for color-
adjustment, Vr represents the voltage difference, I represents
a total current flowing through the plurality of light sources,
and K represents a branch current adjustment coefficient.

It can be seen from the embodiments above that, the
plurality of light sources in the light source circuit are
connected in parallel between the first voltage terminal and
the second voltage terminal of the power supply circuit
through respective electrical paths in the light adjusting
circuit, that is the light adjusting circuit configured as a
multi-level color adjustment control circuit is established
between the power supply circuit and the light source circuit,
magnitudes of branch currents flowing through the light
sources in the light source circuit are adjusted by adjusting
resistance(s) of the electrical path(s) with adjustable resis-
tance(s) in the light adjusting circuit; and the light adjusting
circuit configured as a multi-level color adjustment control
circuit can be realized by using electronic component(s)
with relatively low cost. In this way, design of the light
source device of multi-level color adjustment can be more
flexible, which saves design time, and cost of the light
source device can be reduced, good economic and social
benefits are created while more material resources are saved.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly illustrate technical solutions of
embodiments of the disclosure, drawings used in the
embodiments will be briefly introduced below. Apparently,
the drawings in the description below are merely some
embodiments of the disclosure, a person skilled in the art can
obtain other drawings according to these drawings without
creative efforts.

FIG. 1 is a schematic circuit block diagram of a light
source device according to a first embodiment of the dis-
closure.

FIG. 2 is a schematic circuit diagram of a specific
implementation of the light source device shown in FIG. 1.

FIG. 3 is a schematic layout diagram of a printed circuit
board of a light adjusting circuit shown in FIG. 2.

FIG. 4 is a schematic circuit diagram of another specific
implementation of the light source device shown in FIG. 1.
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FIG. 5 is a schematic circuit diagram of still another
specific implementation of the light source device shown in
FIG. 1.

FIG. 6 is a schematic circuit block diagram of a light
source device according to a second embodiment of the
disclosure.

FIG. 7 is a schematic circuit block diagram of a light
source device according to a third embodiment of the
disclosure.

FIG. 8 is a schematic circuit diagram of a specific
implementation of the light source device shown in FIG. 7.

FIG. 9 is a schematic circuit diagram of another specific
implementation of the light source device shown in FIG. 7.

FIG. 10 is a schematic circuit diagram of still another
specific implementation of the light source device shown in
FIG. 7.

DETAILED DESCRIPTION OF EMBODIMENTS

Technical solutions of embodiments of the disclosure will
be clearly and fully described in the following with refer-
ence to the accompanying drawings in the embodiments of
the disclosure. Apparently, the described embodiments are
some of the embodiments of the disclosure, but not all of the
embodiments of the disclosure. All other embodiments
obtained by the skilled person in the art based on the
described embodiments of the disclosure without creative
efforts are within the scope of protection of the instant
application.

First Embodiment

As shown in FIG. 1, a light source device 100 in the first
embodiment of the disclosure includes: a power supply
circuit 110, a light adjusting circuit 130, and a light source
circuit 150.

The power supply circuit 110 has alternating current (AC)
input terminals AC_IN and voltage terminals PS1 and PS2.
The voltage terminal PS1 is for example a direct current
(DC) output terminal VCC, the voltage terminal PS2 is for
example a ground terminal GND. Furthermore, an output
current of the power supply circuit 110 in the first embodi-
ment is constant, or the power supply circuit 110 is called as
a constant current output power supply circuit, which can be
an conventional mature constant current power supply such
as a light emitting diode (LED) constant current drive power
supply with a DC voltage of 24V-36V, there are no more
details here.

The light adjusting circuit 130 has a power connection
terminal CA1 and a plurality of light source branch connec-
tion terminals such as CA2 and CA3. The power connection
terminal CAl is electrically connected to the voltage termi-
nal PS2 of the power supply circuit 110 such as the ground
terminal GND.

The light source circuit 150 has a common terminal [.S1
and a plurality of branch terminals such as .S2 and LS3. The
common terminal [.S1 is electrically connected to the volt-
age terminal PS1 of the power supply circuit 110 such as the
DC output terminal VCC; the branch terminals [.S2 and [L.S3
are respectively electrically connected to the light source
branch connection terminals CA2 and CA3 of the light
adjusting circuit 130.

Referring to FIG. 2, it is a specific implementation of the
light source device 100 shown in FIG. 1. In FIG. 2, the light
source circuit 150 includes a light source 151 and a light
source 153, and the light source 151 and the light source 153
are configured for emitting lights of different colors; for
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example a light emitted from the light source 151 is a white
light with a color temperature of 2700K, and a light emitted
from the light source 153 is a white light with a color
temperature of 5000K. The light source 151 and the light
source 153 for example respectively have LED lamp strings
of'a same number or different numbers of serially connected
LED lamps, a voltage of one of the LED lamps (or called as
a junction voltage) is for example 3V or 9V. Furthermore,
terminals 150c¢ of light source 151 and 153 are electrically
connected to the common terminal LS1, terminals 150a and
1506 of the light sources 151 and 153 are electrically
connected to the branch terminals [.S2 and [.S3 respectively.

By above, in FIG. 2, the light adjusting circuit 130
includes two electrical paths of adjustable resistances, one of
the two electrical paths is connected between the power
connection terminal CA1 and the light source branch con-
nection terminal CA2 so as to be connected serially with the
light source 151 between the DC output terminal VCC and
the ground terminal GND, the other one of the two electrical
paths is connected between the power connection terminal
CA1 and the light source branch connection terminal CA3
so as to be connected serially with the light source 153
between the DC output terminal VCC and the ground
terminal GND. Concretely, the electrical path connected
between the power connection terminal CA1 and the light
source branch connection terminal CA2 includes four elec-
trical sub-paths connected in parallel. Three of the four
electrical sub-paths respectively include three switch units in
a multi-channel switch SW and resistors R5, R6 and R7
respectively connected serially with the three switch units,
the other of the four electrical sub-paths includes another
switch unit in the multi-channel switch SW. Similarly, the
electrical path connected between the power connection
terminal CA1 and the light source branch connection ter-
minal CA3 includes four electrical sub-paths connected in
parallel. Three of the four electrical sub-paths respectively
include three switch units in the multi-channel switch SW
and resistors R2, R3 and R4 respectively connected serially
with the three switch units, and the other of the four
electrical sub-paths includes another switch unit in the
multi-channel switch SW. The multi-channel switch here is
for example an eight-digit dial switch. In other alternative
implementation(s), the four switch units in each electrical
path may also be realized by a single four-channel rotary
switch. The two electrical paths in the light adjusting circuit
130 of the light source device shown in FIG. 2 are for
example electrical paths of four-level adjustable resistance
respectively.

Referring to FIG. 3, it is a schematic layout diagram of a
printed circuit board (PCB) of the light adjusting circuit 130
shown in FIG. 2. The power connection terminal CAl, the
light source branch connection terminals CA2 and CA3, the
resistors R2-R7 and the multi-channel switch SW on the two
electrical paths of the light adjusting circuit 130 are all set
on the same circuit board.

Referring to FIG. 4, it is another specific implementation
of the light source device 100 shown in FIG. 1. In FIG. 4,
regarding the light adjusting circuit 130, the electrical path
connected between the power connection terminal CA1 and
the light source branch connection terminal CA2 is disposed
with an adjustable resistor VR1, so that a resistance of the
electrical path is adjustable. Similarly, the electrical path
connected between the power connection terminal CA1 and
the light source branch connection terminal CA3 is disposed
with an adjustable resistor VR2, so that a resistance of the
electrical path is adjustable.
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Referring to FIG. 5, it is another specific implementation
of the light source device 100 shown in FIG. 1. In FIG. 5,
regarding the light adjusting circuit 130, a resistance of the
electrical path connected between the power connection
terminal CA1 and the light source branch connection ter-
minal CA2 is fixed, so that the resistance of the electrical
path is non-adjustable. Furthermore, the electrical path con-
nected between the power connection CAl and the light
source branch connection CA3 is disposed with the adjust-
able resistor VR2, so that a resistance of the electrical path
is adjustable.

In the light source device 100 aforementioned of this
embodiment, the plurality of light sources such as 151 and
153 in the light source circuit 150 are connected in parallel
between the voltage terminal PS1 and the voltage terminal
PS2 of the power supply circuit 110 through their respective
electrical paths in the light adjusting circuit 130, that is the
light adjusting circuit 130 configured as a multi-level color
adjustment control circuit is established between the power
supply circuit 110 and the light source circuit 150, magni-
tudes of branch currents flowing through the light sources
such as 151 and 153 in the light source circuit 150 are
adjustable by adjusting resistances of the electrical path(s)
with adjustable resistance(s) in the light adjusting circuit
130; and the light adjusting circuit 130 configured as a
multi-level color adjustment control circuit does not need to
include a MCU and a MOS transistor(s) and other electronic
components with relatively high cost. In this way, design of
the light source device 100 of multi-level color adjustment
can be more flexible, which saves design time, and cost of
the light source device 100 such as an LED light source can
be reduced, good economic and social benefits are created
while more material resources are saved. Taking the light
source 151 as an LED white light source with a color
temperature of 2700K and the light source 153 as another
LED white light source with a color temperature of 5000K
as an example, by adjusting resistance(s) of the electrical
path(s) of adjustable resistance, mixed white lights with
3000K color temperature, 4500K color temperature or other
color temperatures between 2700K-5000K can be formed
with a constant total output current I of the power supply
circuit 110. In order to express more clearly, a concept of
shunt voltage difference is introduced here. The definition of
the shunt voltage difference is voltage difference between
respective total voltages of light sources with two color
temperatures in the light source circuit (such as a total
junction voltage of each LED string); a conventional method
is to make light sources with two color temperatures be of
the same number of LED lamps, the same serial-parallel
relationship, and make light source with each color tem-
perature be of the same range of voltage range, that is a
conventional technology cannot control shunt voltage dif-
ferences of light sources with two color temperatures. Nev-
ertheless, the embodiment of the disclosure precisely aims to
intentionally control shunt voltage differences of light
sources with two color temperatures in the power supply
circuit, for example consciously control shunt voltage dif-
ferences Vr with two color temperatures to 0-5 times of
voltage of one of LED lamps in light source (or called as a
junction voltage) such as 0-15V (corresponding to one of
LED lamps junction voltage is 3V) or 0-45V (corresponding
to one of LED lamps junction voltage is 9V). Suppose that
a color adjustment resistor required for adjusting the light
sources 151 and 153 to form a mixed light with a target color
temperature is Rx, then it satisfies a relationship that:
Rx=(Vr/I)*K, where K represents a branch-current adjust-
ment coeflicient or branch-current adjustment factor; a resis-
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tance of the electrical path in the light adjusting circuit 130
is set based on a resistance of Rx, which can achieve light
adjustment for example color temperature adjustment,
because the total output current [ will be shunted in a certain
proportion to light sources with two color temperatures
based on the resistance of Rx, however color temperature of
the mixed light will also be different when branch-currents
flowing through light sources with the two color tempera-
tures are different, thereby which achieves color temperature
adjustment. In short, by controlling the resistance of Rx, any
proportion of current adjustment can be achieved with an
unchanging total output current 1.

In addition, the aforementioned color temperatures of
2700K and 5000K can be extended to any color temperature
or even a colored light for LED grow light. The realization
method of the colored light used for the LED grow light for
example is as follows: when two light sources of 660 nm
(deep red) and 730 nm (far red) are used, a light quantum
ratio (color matching) of a flowering stage of a plant is 4:1,
and another light quantum ratio of a fruiting period of the
plant is 5:2; or when two light sources of 460 nm (blue) and
660 (dark red) are used, a light quantum ratio (color match-
ing) of a nursery period of a plant is 3:2, and another photon
ratio of a leaf growing period of the plant is 2:1; but this
disclosure does not take these as limits.

Furthermore, the light source device 100 of the embodi-
ment of the disclosure can be applied to most bulbs and
lamps with requirement for multi-level color adjustment
function, such as panel light (FPL2), downlight, spotlight,
ceiling light, track light, strip lamp, plant bulb, plant lamp,
etc.

Second Embodiment

Referring to FIG. 6, a light source device in the second
embodiment of the disclosure also includes: a power supply
circuit 110, a light adjusting circuit 130, and a light source
circuit 150. The differences from the foregoing first embodi-
ment are that: a power supply terminal CA1l of the light
adjusting circuit 130 is electrically connected to a voltage
terminal PS1 of the power supply circuit 110 such as a DC
output terminal VCC instead of a voltage terminal PS2, and
accordingly a common terminal [.S1 of the light source
circuit 150 is electrically connected to the voltage terminal
PS2 of the power supply circuit 110 such as a ground
terminal GND instead of the voltage terminal PS1. In
addition, internal structures of the light adjusting circuit 130
and the light source circuit 150 of the second embodiment
are the same as that of the first embodiment, which are
shown in FIG. 2, FIG. 4 and FIG. 5, there are no more details
here.

Third Embodiment

Referring to FIG. 7, a light source device 700 in the third
embodiment of the disclosure includes: a power supply
circuit 710, a light adjusting circuit 730, and a light source
circuit 750.

The power supply circuit 710 has AC input terminals
AC_IN and voltage terminals PS1 and PS2. The voltage
terminal PS1 is for example a DC output terminal VCC, the
voltage terminal PS2 is for example a ground terminal GND.
Furthermore, an output current of the power supply circuit
710 in the embodiment is constant, or the power supply
circuit 710 is called as a constant current output power
supply circuit, which can be an conventional mature con-
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stant current power supply such as an LED constant current
drive power supply with a DC voltage of 24V-36V, there are
no more details here.

The light adjusting circuit 730 has power connection
terminals CA1 and CAS, a plurality of light source branch
connection terminals such as CA2 and CA3, and a light
source common connection terminal CA4. The power con-
nection terminal CA1 is electrically connected to the voltage
terminal PS2 of the power supply circuit 710 such as the
ground terminal GND, the power connection terminal CA5
is electrically connected to the voltage terminal PS1 of the
power supply circuit 710 such as the DC output terminal
VCC.

The light source circuit 750 has a common terminal [.S1
and a plurality of branch terminals such as .S2 and LS3. The
common terminal [.S1 is electrically connected to the light
source common connection terminal CA4 of the light adjust-
ing circuit 730; the branch terminals [.S2 and LS3 are
respectively electrically connected to the light source branch
connection terminals CA2 and CA3 of the light adjusting
circuit 730.

Referring to FIG. 8, it is a specific implementation of the
light source device 700 shown in FIG. 7. In FIG. 8, the light
source circuit 750 includes a light source 751 and a light
source 753, and the light source 751 and the light source 753
are configured for emitting lights of different colors; for
example, a light emitted from the light source 751 is a white
light with a color temperature of 2700K, and a light emitted
from the light source 753 is a white light with a color
temperature of S000K. The light source 751 and the light
source 753, for example respectively have LED lamp strings
of'a same number or different numbers of serially connected
LED lamps, a voltage of one of the LED lamps (or called as
a junction voltage) is for example 3V or 9V. Furthermore,
terminals 750¢ of the light sources 751 and 753 is electri-
cally connected to the common terminal [.S1, terminals
750a and 7506 of the light sources 751 and 753 are elec-
trically connected to the branch terminals 1L.S2 and LS3
respectively.

By above, in FIG. 8, the light adjusting circuit 730
includes two electrical paths, one of the two electrical paths
is connected between the power connection terminal CA1
and the light source branch connection terminal CA2 so as
to be connected serially with the light source 751 between
the DC output terminal VCC and the ground terminals GND,
the other one of the two electrical paths is connected
between the power connection terminal CA1 and the light
source branch connection terminal CA3 so as to be con-
nected serially with the light source 753 between the DC
output terminal VCC and the ground terminal GND. Con-
cretely, the electrical path connected between the power
connection terminal CA1 and the light source branch con-
nection terminal CA2 includes one switch unit in a multi-
channel switch SW and becomes a electrical path with a
fixed resistance. The electrical path connected between the
power connection CA1 and the light source branch connec-
tion CA3 includes six electrical sub-paths connected in
parallel, the six electrical sub-paths respectively include six
switch units in the multi-channel switch SW and resistors
R2, R3, R4, R5, R6 and R7 respectively connected serially
with the six switch unit. In addition, another switch unit in
the multi-channel switch SW configured as a main switch is
further connected between the power connection terminal
CAS and the light source common connection terminal CA4.
The multi-channel switch here is for example an eight-digit
dial switch. In other alternative embodiment(s), the six
switch units in the electrical path connected between the
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power connection terminal CA1 and the light source branch
connection terminal CA3 may also be realized by a single
six-channel rotary switch. Furthermore, resistance of one of
the two electrical paths in the light adjusting circuit 730 of
the light source device shown in FIG. 8 is adjustable, the
electrical path is for example an electrical path of six-level
adjustable resistance; however a resistance of the other one
of the two electrical paths is fixed and non-adjustable.

Referring to FIG. 9, it is another specific implementation
of the light source device 700 shown in FIG. 7. In FIG. 9,
regarding the light adjusting circuit 730, the electrical path
connected between the power connection terminal CA1 and
the light source branch connection terminal CA2 is disposed
with an adjustable resistor VR1, so that a resistance of the
electrical path is adjustable. Similarly, the electrical path
connected between the power connection terminal CA1 and
the light source branch connection terminal CA3 is disposed
with an adjustable resistor VR2, so that a resistance of the
electrical path is adjustable. Additionally, the light adjusting
circuit 730 further includes a main switch (or called as a
master switch) S1 which is connected between the power
connection terminal CA5 and the light source common
connection terminal CA4.

Referring to FIG. 10, it is another specific implementation
of the light source device 700 shown in FIG. In FIG. 10,
regarding the light adjusting circuit 730, the electrical path
connected between the power supply connection CA1 and
the light source branch connection CA2 is disposed with the
adjustable resistor VR1, so that a resistance of the electrical
path is adjustable; however, a resistance of the electrical path
connected between the power connection terminal CA1 and
the light source branch connection terminal CA3 is fixed, so
that the resistance of the electrical path is non-adjustable.
Furthermore, the light adjusting circuit 730 further includes
a main switch S1 connected between the power connection
terminal CAS and the light source common connection
terminal CA4.

In the light source device 700 aforementioned of this
embodiment, the plurality of light sources such as 751 and
753 in the light source circuit 750 are connected in parallel
between the voltage terminal PS1 and the voltage terminal
PS2 of the power supply circuit 710 through respective
electrical paths in the light adjusting circuit 730, that is the
light adjusting circuit 730 configured as a multi-level color
adjustment control circuit is established between the power
supply circuit 710 and the light source circuit 750, magni-
tudes of branch currents flowing through the light sources
such as 751 and 753 in the light source circuit 750 are
adjustable by adjusting resistances of the electrical path(s)
with adjustable resistance(s) in the light adjusting circuit
730; and the light adjusting circuit 730 configured as a
multi-level color adjustment control circuit does not need to
include a MCU and a MOS transistor(s) and other electronic
components with relatively high cost. In this way, design of
the light source device 700 of multi-level color adjustment
can be more flexible, which saves design time, and cost of
the light source device 700 such as an LED light source can
be reduced, good economic and social benefits are created
while more material resources are saved. Taking the light
source 751 as an LED white light source with a color
temperature of 2700K and the light source 753 as another
LED white light source with a color temperature of 5000K
as an example, by adjusting resistance(s) of the electrical
path(s) of adjustable resistance(s), mixed white lights with
3000K color temperature, 4500K color temperature or other
color temperatures between 2700K-5000K can be formed
with a constant total output current I of the power supply
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circuit 710. In addition, the aforementioned color tempera-
tures of 2700K and 5000K can be extended to any color
temperature or even a colored light used for an LED grow
light. The realization method of the colored light used for the
LED grow light for example is as follows: when two light
sources of 660 nm (deep red) and 730 nm (far red) are used,
a light quantum ratio (color matching) of a flowering stage
of'a plant is 4:1, and another light quantum ratio of a fruiting
period of the plant is 5:2; or when two light sources of 460
nm (blue) and 660 (dark red) are used, a light quantum ratio
(color matching) of a nursery period of a plant is 3:2, and
another photon ratio of a leaf growing period of the plant is
2:1; but this disclosure does not take these as limits.

Furthermore, the light source device 700 of the embodi-
ment of the disclosure can be applied to most bulbs and
lamps with requirement for multi-level color adjustment
function, such as panel light (FPL2), downlight, spotlight,
ceiling light, track light, strip lamp, plant bulb, plant lamp,
etc.

It can be understood that the foregoing embodiments are
only exemplary illustration of the disclosure, the technical
solutions of the embodiments can be arbitrarily combined
and be used under the premise that the technical features do
not conflict, the structures do not contradict, and purpose of
the disclosure is not violated. Besides, it is worth mentioning
that the light adjusting circuits 130 and 730 in the embodi-
ments of the disclosure do not exclude implementation(s) of
providing active elements (such as active switches); further-
more, the numbers of light sources in the light source
circuits 150 and 750 are not limited to two, and type of light
source is not limited to LED light source; moreover, mag-
nitudes of electrical paths in the light adjusting circuits 130
and 730 are not limited to the two listed above, further may
be more than two electrical paths disposed with more than
two light sources.

The above are only preferred embodiments of the disclo-
sure, and do not limit the disclosure in any form, although
the disclosure has been disclosed in the preferred embodi-
ments as above, it is not intended to limit the disclosure, any
person skilled in the art, without departing from the scope of
the technical solutions of the disclosure, can use the tech-
nical contents disclosed above to make some alterations or
modifications to equivalent embodiments of equivalent
changes, but if they do not deviate from the technical
solution contents of the disclosure, any simple modifica-
tions, equivalent changes made to the above embodiments
by the technical essence of the disclosure still fall within the
scope of the technical solutions of the disclosure.

What is claimed is:

1. A light source device comprising:

a power supply circuit, having a first voltage terminal and

a second voltage terminal;

a light source circuit, having a common terminal and a
plurality of branch terminals, wherein the common
terminal is electrically connected to the first voltage
terminal, the light source circuit comprises a plurality
of light sources configured for emitting lights of dif-
ferent colors, first terminals of the plurality of light
sources are electrically connected to the common ter-
minal, and second terminals of the plurality of light
sources are electrically connected to the plurality of
branch terminals respectively; and

a light adjusting circuit, comprising a power connection
terminal, a plurality of light source branch connection
terminals and a plurality of electrical paths, wherein the
power connection terminal is electrically connected to
the second voltage terminal, the plurality of light
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source branch connection terminals are respectively
connected to the plurality of branch terminals, first
terminals of the plurality of electrical paths are elec-
trically connected to the plurality of light source branch
connection terminals respectively and second terminals
of the plurality of electrical paths are electrically con-
nected to the power connection terminal and thereby
the plurality of light sources are connected in parallel
between the first voltage terminal and second voltage
terminal;

wherein a resistance of at least one of the plurality of

electrical paths is adjustable to thereby set magnitudes
of branch currents respectively flowing through the
plurality of light sources;

wherein the plurality of light sources comprise a first light

source and a second light source, the plurality of
electrical paths comprise a first electrical path and a
second electrical path, the first electrical path is elec-
trically connected to the first light source through
corresponding one of the plurality of light source
branch connection terminals, the second electrical path
is electrically connected to the second light source
through corresponding one of the plurality of light
source branch connection terminals, the resistance of
the first electrical path is adjustable and the first elec-
trical path comprises a first switch cooperative with a
plurality of resistors of different resistances to form a
plurality of electrical sub-paths connected in parallel,
and the second electrical path comprises a second
switch.

2. The light source device as claimed in claim 1, wherein
the first switch comprises a plurality of switch units in a
multi-channel switch, at least a part of the plurality of switch
units with the plurality of resistors of different resistances
together form the plurality of electrical sub-paths connected
in parallel, and the second switch comprises one or more
than one switch unit in the multi-channel switch.

3. The light source device as claimed in claim 1, wherein
the resistance of the second electrical path is adjustable, and
the second switch with a plurality of another resistors of
different resistances together form a plurality of another
electrical sub-paths connected in parallel.

4. The light source device as claimed in claim 1, wherein
the resistance of the second electrical path is non-adjustable.

5. The light source device as claimed in claim 1, wherein
the light adjusting circuit further comprises a second power
connection terminal, a light source common connection
terminal and a third switch electrically connected between
the second power connection terminal and the light source
common connection terminal; the second power connection
terminal is electrically connected to the first voltage termi-
nal, and the light source common connection terminal is
electrically connected to the common terminal.

6. The light source device as claimed in claim 1, wherein
the first voltage terminal is one of a direct current (DC)
output terminal and a ground terminal, and the second
voltage terminal is the other one of the DC output terminal
and the ground terminal.

7. The light source device as claimed in claim 1, wherein
the first light source and the second light source respectively
comprise a same number or different numbers of serially
connected light emitting diodes, and a voltage difference
between the first light source and the second light source is
0-5 times of a junction voltage of one of the light emitting
diodes.

8. The light source device as claimed in claim 7, wherein
a resistor for color-adjustment required for adjusting the first
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light source and the second light source to form a mixed
light with a target color temperature satisfies a relationship
that: Rx=(Vr/[)*K, where Rx represents resistance of the
resistor for color-adjustment, Vr represents the voltage dif-
ference, 1 represents a total current flowing through the
plurality of light sources, and K represents a branch current
adjustment coefficient.

9. A light source device comprising:

a power supply circuit, having a first voltage terminal and
a second voltage terminal;

a light source circuit, having a common terminal and a
plurality of branch terminals, wherein the common
terminal is electrically connected to the first voltage
terminal, the light source circuit comprises a plurality
of light sources configured for emitting lights of dif-
ferent colors, first terminals of the plurality of light
sources are electrically connected to the common ter-
minal, and second terminals of the plurality of light
sources are electrically connected to the plurality of
branch terminals respectively; and

a light adjusting circuit, comprising a power connection
terminal, a plurality of light source branch connection
terminals and a plurality of electrical paths, wherein the
power connection terminal is electrically connected to
the second voltage terminal, the plurality of light
source branch connection terminals are respectively
connected to the plurality of branch terminals, first
terminals of the plurality of electrical paths are elec-
trically connected to the plurality of light source branch
connection terminals respectively and second terminals
of the plurality of electrical paths are electrically con-
nected to the power connection terminal and thereby
the plurality of light sources are connected in parallel
between the first voltage terminal and second voltage
terminal;

wherein a resistance of at least one of the plurality of
electrical paths is adjustable to thereby set magnitudes
of branch currents respectively flowing through the
plurality of light sources;

wherein the plurality of light sources comprise a first light
source and a second light source, the plurality of
electrical paths comprise a first electrical path and a
second electrical path, the first electrical path is elec-
trically connected to the first light source through
corresponding one of the plurality of light source
branch connection terminals, the second electrical path
is electrically connected to the second light source
through corresponding one of the plurality of light
source branch connection terminals, and at least one of
the first electrical path and the second electrical path is
disposed with an adjustable resistor;

wherein the light adjusting circuit further comprises a
second power connection terminal, a light source com-
mon connection terminal and a main switch electrically
connected between the second power connection ter-
minal and the light source common connection termi-
nal; the second power connection terminal is electri-
cally connected to the first voltage terminal, and the
light source common connection terminal is electrically
connected to the common terminal.

10. The light source device as claimed in claim 9, wherein
the first electrical path and the second electrical path are
disposed with adjustable resistors respectively.

11. A light source device comprising:

a power supply circuit, having a first voltage terminal and

a second voltage terminal;
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a light source circuit, having a common terminal and a
plurality of branch terminals, wherein the common
terminal is electrically connected to the first voltage
terminal, the light source circuit comprises a plurality
of light sources configured for emitting lights of dif-
ferent colors, first terminals of the plurality of light
sources are electrically connected to the common ter-
minal, and second terminals of the plurality of light
sources are electrically connected to the plurality of
branch terminals respectively; and

a light adjusting circuit, comprising a power connection
terminal, a plurality of light source branch connection
terminals and a plurality of electrical paths, wherein the
power connection terminal is electrically connected to
the second voltage terminal, the plurality of light
source branch connection terminals are respectively
connected to the plurality of branch terminals, first
terminals of the plurality of electrical paths are elec-
trically connected to the plurality of light source branch
connection terminals respectively and second terminals

14

of the plurality of electrical paths are electrically con-
nected to the power connection terminal and thereby
the plurality of light sources are connected in parallel
between the first voltage terminal and second voltage
terminal;

wherein a resistance of at least one of the plurality of

electrical paths is adjustable to thereby set magnitudes
of branch currents respectively flowing through the
plurality of light sources;

wherein the light adjusting circuit further comprises a

second power connection terminal, a light source com-
mon connection terminal and a main switch electrically
connected between the second power connection ter-
minal and the light source common connection termi-
nal; the second power connection terminal is electri-
cally connected to the first voltage terminal, and the
light source common connection terminal is electrically
connected to the common terminal.
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